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Abstract

A completely extruded talus without any
remaining soft tissue attachments is extreme-
ly rare. The present report describes treatment
of a 45-year-old man who sustained a com-
pletely extruded talus injury following a rock-
climbing fall. Upon admission, the extruded
talus was deep-frozen in our bone bank. The
open ankle joint underwent massive wound
debridement and irrigation for 3 days. Four
days later we performed a primary subtalar
fusion between the extruded talus and the cal-
caneus, anticipating revascularization from
the calcaneus. However, aseptic loosening and
osteolysis developed around the screw and
talus. At 12 months post-trauma we performed
a tibiocalcaneal ankle fusion with a femoral
head allograft to fill the talar defect. Follow-up
at 24 months post-trauma showed the patient
had midfoot motion, tibio-talar-calcaneal
fusion, and was able partake in 4-hour physical
activity twice per week.

Introduction

Total talar dislocation caused by high-ener-
gy injury is unusual but not uncommon.'*
Such dislocation is frequently associated with
severe soft tissue injury, disruption of the talar
blood supply and fractures of surrounding
bones. However, cases involving complete
extrusion of the talus without any remaining
soft tissue attachments, so-called missing talus
cases, are rare.'*8%4 Completely extruded
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talus cases differ from other types of talar
injury cases due to the lack of vascularity and
risk of infection.

The optimal treatment for completely
extruded talus has not been established. While
some clinicians advocate reimplantation of the
extruded bone,'%%!1.12 this approach often leads
to secondary procedures due to anticipated
complications such as deep infection, avascu-
lar necrosis, osteoarthritis and resorption of
b0n8.4'8'13’15

The present report describes treatment of a
patient with a completely extruded talus.
Treatment involved storage of the bone in
deep-freeze and temporary ankle fixation
while the wound was thoroughly debrided and
irrigated over a period of days. The talus was
then reimplanted. Finally tibio-talar-calcaneal
fusion as secondary procedure was performed.
At 2-years post-trauma the patient was able to
participate in regular vigorous activity.

Case Report

A 45-year-old man was injured when rock
climbing after free-falling from a height of 5
meters, and then rolling for another 15 meters.
The trauma caused the talus bone to complete-
ly extrude, and it was found at the site of the
fall. The talus was severely contaminated with
gravel, soil and mud. The patient arrived at the
emergency department 1 hour after the acci-
dent with the talus bone in his hand. He had
sustained a pantalar dislocation and had a >
10 cm transverse open wound on the medial
aspect of the ankle (Figure 1). He had no other
major injuries. The distal senses and circula-
tion in the injured foot were intact. Initial
roentgenograms showed complete absence of
the talus and a fracture of both malleoli.

He was immediately taken to the operating
room. The extruded talus was thoroughly
washed and deep-frozen in the bone bank.
Avascular necrosis (AVN) of the talus was
seemed to be inevitable based on the complete
disruption of blood supply. An initial subtalar
fusion was performed in the expectation of
revascularization from the calcaneus. An ankle
arthroplasty was planned as later surgery. We
performed massive wound debridement and
irrigation due to concerns of infection in the
deep open wound. The unstable open ankle
joint was temporarily fixed using multiple
Kirschner wires without reduction of the talus.
The wound underwent daily debridement and
irrigation for 3 days.

Four days later, a primary subtalar fusion
was performed with a reimplantation of the
extruded talus using internally fixed cannulat-
ed screws. Additional reduction and fixation of
the fractured medial malleolus was done
(Figure 2).
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Six months post-trauma, radiographs
showed osteolysis on the talus and loosening
of the screws (Figure 3). We performed a
curettage for the great part of the talar body,
and inserted an antibiotic-impregnated
cement spacer due to a suspicion of infection.
However, a tissue biopsy showed granulation
tissue and necrotic fibrosis of bone and mar-
row without significant neutrophil infiltration.
Blood test results (ESR: 19, CRP: 0.15) gave no
indication of infection. In addition, biopsy cul-
tures showed no growth of any bacteria, fun-
gus or tuberculosis in cultures. Follow-up tests
showed the same results. Therefore, aseptic
loosening and osteolysis had developed around
inserted screw. At 12 months post-trauma, we
performed a tibiocalcaneal ankle fusion with
multiple screw fixations using femoral head
allografts to fill the talar defect. A 24 months
post-trauma, we observed midfoot motion due
to the preserved talonavicular joint, and tibio-
talar-calcaneal fusion (Figure 4). The patient
was able to partake in 4-hour courses of track-
ing twice per week.

Discussion

A completely extruded talus associated with
a high-energy injury is rare, and is complicated
by soft tissue injuries and fractures. This injury
is prone to infection, avascular necrosis, late
arthritis and poor functional outcome. There is
no generally agreed established treatment.
Both primary talectomy and talus salvage have
been recommended. Marsh et al. recommended
primary talectomy in cases in which the talus
was extruded through the wound and contami-
nated, indicating a high risk of infection.!s
Smith et al? and Assal et al.? reported that a
totally extruded talus should be managed with
thorough cleaning and debridement of the
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wound and reimplantation. If the extruded of the extruded talus with some retained soft
talus is available and replaced, the survival of tissue attachments provided relatively good ~References

the talus probably depends on the avoidance of clinical results.>>!'* However, in cases with-

infection and avascular necrosis, and the exis-  out any soft tissue attachments, reimplanta- 1. Brewster NT, Maffulli N. Reimplantation of

tence of residual soft tissue attachments tion can be questioned due to the avascular the totally extruded talus. J Orthop Trauma
retaining blood supply to the talus. condition and contamination of the talus, 1997;11:42-5.
Some authors reported that reimplantation ~ which may act as a sequestrum. 2. Smith CS, Nork SE, Sangeorzan BJ. The
There appear to be only 10 cases of complete extruded talus: results of reimplantation. J
talus extrusion without any soft tissue attach- Bone Joint Surg Am 2006;88:2418-24.
ments in 7 reports.*8%1416 Reimplantations 3. Montoli C, De Pietri M, Barbieri S, D’Angelo
were performed in 6 of those 10 cases, and F. Total extrusion of the talus: a case report. J
interestingly none was associated with subse- Foot Ankle Surg 2004;43:321-6.
quent infection or avascular necrosis, and only 4. Detenbeck LC, Kelly PJ. Total dislocation of
4 cases developed osteoarthritis. These results the talus. J Bone Joint Surg Am 1969; 51:283-
appear to contradict general clinical opinion. 8.
Palamo-Traver et al. reported that the talus 5. Mindell ER, Cisek EE, Kartalian G, Dziob JM.
might be replaced unless it was totally extrud- Late Results of Injuries to the Talus: analysis
ed or grossly contaminated.'? Hiraizumi et al. of forty cases. J Bone Joint Surg Am
suggested that impairment of circulation relat- 1963;45:221-45.
ed to trauma of the surrounding vascular and 6. Koller H, Assuncao A, Kolb K, Holz U.
Figure 1. Photographs of the ankle and the  lymphatic structures lent itself to non-healing Reconstructive surgery for complete talus
totally extruded talus. conditions, leading to subsequent infection, extrusion using the sandwich block arthrode-
and thus predisposing the patient to acute and sis: a report of 2 cases. J Foot Ankle Surg
chronic bone infection.!®! In the present case, 2007;46:493-8.
the talus was available albeit contaminated, 7. Maris JS, Theodoratos G, Papanikolaou A.
and was replaced after thorough washing. Primary talectomy after open total dislocation
We felt that AVN of the talus was inevitable, of the talus: a case report with 13 years fol-
and planned a primary subtalar fusion and revi- low-up. J Orthop Trauma 2006;20:223-6.
sional ankle arthroplasty. We anticipated talus 8. Jaffe KA, Conlan TK, Sardis L, Meyer RD.
revascularization from the calcaneus by initial Traumatic talectomy without fracture: four
subtalar fusion. However, in spite of union at case reports and review of the literature. Foot
the fusion site, periarticular osteolysis devel- Ankle Int 1995;16:583-7.
oped. We could not find a cause of the progres- 9. Assal M, Stern R. Total extrusion of the talus.
sive periarticular osteolysis. Because we had A case report. J Bone Joint Surg Am 2004;86-
: : : not ruled out the possibility of low-grade infec- A:2726-31.
Figure 2. Postoperative radiographs after ;.. tibiocalcaneal fusion was performed  10. Maffulli N, Francobandiera C, Lepore L,
reimplantation of the talus and subtalar . . . . . .
fusion with two screws. using a femoral head allograft after massive Cifarelli V. Total dislocation of the talus. J
debridement. We predicted that immediate Foot Surg 1989;28:208-12.
repositioning of the talus through the open 11. Ries M, Healy WA Jr. Total dislocation of the
wound may lead to infection in two stages. talus. Case report with a 13-year follow up
First, reanastomosis may not be gained by sim- and review of the literature. Orthop Rev
ple talus repositioning, and second, early 1988;17:76-80.
wound closure makes it difficult to debride and  12. Palomo-Traver JM, Cruz-Renovell E, Granell-
clean an open wound. However, against our Beltran V, Monzonis-Garcia J. Open total
expectation, other authors reported that AVN talus dislocation: case report and review of
and infection of the talus was rare when treat- the literature. J Orthop Trauma 1997;11:45-9.
ment involved early thorough irrigation and 13. Fujii T, Yajima H, Tanaka Y, Takakura Y. Total
repositioning by minimal internal fixation such talar dislocation and fracture treated with a
Figure 3. Radiographs of the ankle at 6 s K-wire fixation. A feature of the present case vascularized bone graft: a case report. Foot
months after injury, showing osteolysis of was bone resorption due to undetermined Ankle Int 2004;25:159-63.
the talus and loosening of the screws. processes. Deep-freezing of the talus and use  14. Hiraizumi Y, Hara T, Takahashi M, Mayehiyo
of a two-staged operation has been suggested S. Open total dislocation of the talus with
to weaken bone viability and create aseptic extrusion (missing talus): report of two
loosening.!” Further anatomical and physiolog- cases. Foot Ankle 1992;13:473-7.
ical studies are required to better understand  15. Marsh JL, Saltzman CL, Iverson M, Shapiro
the reasons why completely extruded talus DS. Major open injuries of the talus. J Orthop
cases have a lower rate of AVN than talar neck Trauma 1995;9:371-6.
or body fracture cases. The inside-out open 16. Mnif H, Zrig M, Koubaa M, et al
wound of a completely extruded talus injury Reimplantation of a totally extruded talus: a
may have less contaminative than the other case report. J Foot Ankle Surg 2010;49:172-5.
types of open wounds. Therefore, we recom- 17. Kiehn CL, Friedell H, Benson J, et al. A study
Figure 4. Radiographs of the ankle at 2 mend. t.hor.ough.early cleaning and imnlledi.ate of the viability of autogenqus frozen bone
years after injury, showing solid fusion. reposmonlpg via temporary internal fixation grafts by means of radioactive phosphorus.
when treating completely extruded talus cases. Ann Surg 1950;132:427-31.

OPEN 8;\0:555 [Clinics and Practice 2011; 1:e12] [page 21]



